Why are we Right-Handed? by Huber, John B.
A NEW TELEPHOTO CAMERA. 
BY THE PARIS CORRESPONDENT OF THE SnIENTIFIC AMERICAN. 
It may seem far easier than it is to construct a 
camera, which will give an enlarged image so as to 
bring out the details of objects at great distances. To 
give a large image a long-focus lens is required, of 
four-foot focus for example. But a camera to use 
this lens must be of very great length and weight, 
and cannot, therefore, be said to be portable. 
In the instrument illustrated, which was designed 
on the Vautier-Dufour and Scha system, the inventors 
have solved the problem of preserving the focal length 
of the lens, and at the same time reducing the volume 
and weight of the apparatus by cutting the focal 
length into thirds with the aid of two mirrors. At 
o is the lens which lies in the upper part of the double 
box: The rays passing through the lens are reflected 
from the upper mirror M, placed at the back of the 
box, to the mirror M' at the front end of the lower 
section, and thence to the usual ground glass P at the 
back. In this manner a camera of sixteen inches 
length is sufficient for a lens of four-foot focus, with 
an evident saving in weight and reduction of volume. 
Such an instrument is quite portable. The upper part 
of the camera is made on the extensible plan, and is 
drawn up and out of the lower box when the photo­
graph is to be taken. 
Up to the present time the different combinations 
of lenses for telephotography have all had one great 
fault, namely, a want of luminosity and consequent 
difficulty in focusing. It was almost impossible to 
use such lenses for snap shots. The camera illustrated 
takes instantaneous views in the usual way. The 
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The city of Neuhausen and the Rhine Falls taken with an ordinary camera. 
view, taken with an ordinary camera, the troops in 
the background can hardly be distinguished, while in 
the second view we clearly see the individual soldiers 
and can follow all their movements with ease. One 
of the views shows a photograph, taken on board the 
balloon "Mars," of the town of Neuhausen and the 
Rhine Falls at an altitude of 1,400 meters (4,620 feet) 
with an ordinary camera. The second view is taken 
from the same point with the new apparatus. Its use 
in architectural work is also seen . 
• eel .. 
Why Are We Right-Handed" 
BY JOHN B. HUBER, A.M., M.D. 
From time to time ambidexterity is extolled as 
generally desirable, and there are to-day educators 
who consider that development of the left, coequal 
with that of the right hand, should be begun with the 
entrance of little children in our schools. It is, there­
fore, perhaps profitable to discuss in what manner 
right-handedness-by which I would here connote 
right-sidedness in general-has become,habitual among 
96 per cent of human kind; and whether ambidexter­
ity is really desirable. 
A photograph of military maneuvers taken with an ordinary camera. 
The lower animals, at least those which have not 
been taught tricks, use their fore paws indiscrimin­
ately; the cat strikes at a fly or plays with a mouse 
indifferently with either or both paws; the squirrel 
manipulates nuts and clings to branches quite as in­
differently. Even in monkeys 01'1 gorillas, which of all 
animals use the fore paws mostly as hands, there is 
no suggestion of preferential use or superior expert-
lens opening is always in ratio with the focal length 
of the lens, f 10 to f 12 for the extra rapid. The 
luminosity is thus always sufficient for instantaneous 
work. For the photography of inaccessible places, 
such as mountains or details of architecture or scenes 
in which the' interesting spot is at a great distance 
from the observer, the new camera perfor,ms very 
good work, as will be noticed in some of the engrav­
ings presented here. In a balloon the new system 
renders it possible to take rapid instantaneous views 
which would be impossible with an ordinary tele­
objective. Such views are very difficult to take, not 
o i3 the lens, the rays passing 
t:trough the lens are rellect­
ed from the mirror M to the 
mirror M' and from there to 
the ground glaRs P. In this 
manner a camera of 16 inches 
in length suffices for a Jens 
of 48 inches focus. 
only because of the distance 
of the objects, but because 
o f t h e continual m 0 v e­
ment of the balloon, which 
m a k e s rapid snap-shots 
necessary. Snap·shots can 
now be taken up to l-l,OOOth 
second, which would be quite 
impossible with any tele­
lens with which we are ac­
quainted. At the full open· 
ing the present lens gives 
pictures wliich are sharp up 
to the edges of the plate. 
The present camera' has 
already undergone trials in 
a free balloon on board the 
balloon "Mars" of the Swiss 
Aero Club, and the photog­
rapher took some very sharp views, which it would 
have been impossible to obtain with an ordinary 
apparatus. 
Its use in field work is shown in two of the annexed 
vIews representing army maneuvers. In the first 
The city of Neuhausen and the Rhine Falls taken with the Vautier-Dufoul' camera. 
A NEW TELEPHOTO CAMERA. 
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ness in the left or the 
right hand, states 
Dr. G. M. Gould, but 
animals can be tu· 
tored to use one or 
the other pa w; the 
dog is taught t o  
shake hands with the 
right paw; the mon­
key to ,shoot man­
wise, with, the mus­
ket butt at the right 
shoul«er. A m  0 n g 
microoephalic idiots, 
whose small·headed­
ness is due to arrest­
ed development, left­
hanaedness and am­
b i d  e x t  e r i t  y have 
been found to reach 
• a proportion of fifty 
per cent. But as we 
go up in the evolu­
tionary scale of nor­
mal creatures, and as 
we exclude disease, 
we find that ambi­
dexterity progressive­
ly gives way to sin­
gle - handedness-gen­
e r a II y right-handed­
ness. Sir James Crich-
Scientific American 
Army maneuvers taken with the Valltier.DufoUl' camera. 
things are absolutely 
fixed in our military 
customs, and have 
been so throughout 
history. 
Again, in obedience 
to the universal need 
for b a r t er- so Dr. 
Gou1d points out­
the primitive practice 
was counting with the 
low numbers, one to 
ten. The fingers of 
the free, dextral hand 
were first used; and 
all fingers are now 
called digits, as are 
t h e  figures t h e  m­
selves; and the basis 
of our numbering is 
the decimal or ten-fin­
gered system. 
The second impor­
tant fact in human 
anatomy is that all 
our voluntary move­
ments are directed 
and controlled in the 
cerebral structure and 
organization. T he 
brain has two hemi-
ton Browne observed 
quite truly s o  m e 
Almost indistinguishable in the quadrangle marked in the corresponding picture on page 260. 
spheres, of which the 
right p r e  s i d  e s, by 
means of certain de-
years ago, that "by the superior skill of his ,right 
hand man hath gotten himself the victory" in the 
evolutionary struggle. To try to undo his dextral 
pre-eminence is to make for devolution. Glimpses of 
right-handedness in man, it seems, 
are manifest in the bronze age and 
in Paleolithic times. It is evident in 
the art of the ancients-Assyrian, 
Grecian, Egyptian. Historic investi­
gation shows that all peoples, how­
ever savage, have uniformly used by 
preference not only one, but the same 
hand-the right. It is said that some 
races to-day manifest either-handed· 
ness; but this is in the last degree 
doubtful. Such statements have, for 
example, been made concerning the 
Japanese-that they are by law and 
practice ambidextrous. But Baron 
Komura has given positive assurance 
to the contrary. Sir James believes 
it doubtful whether "strictly speak­
ing, complete ambidextry exists in 
any fully developed and civilized hu­
man beings, though sometimes very 
close approximations to it occur." 
Most human beings, then, are right­
handed; though, of course, there are 
those of great intellectuality and 
force who are ambidextrous, having 
educated themselves to this end, and 
are exceptional by reason of the pe· 
culiar and special training they have 
undergone. The origin of right-hand-
edness will be found, I believe, to lie much deeper 
than the individual's voluntary selection whetIier h'e 
will use his righn hand or his left; or whether he wIll 
be ambidextrous; the reason is to be-found in human 
anatomy-in the position of the heart, and in the 
cerebral structure and organization, by which latter 
all voluntary movements are directed and controlled. 
Consider in the first place how the heart and its 
The Parthenon taken with an ordinary camera. 
great arteries are left-sided; though in the primor­
dial organism, from which we have evolved there 
was, it seems, no such symmetry. The savage, 
from time immemorial, has protected his heart with 
h i s  left, h i s  
s h i e  Id arm; 
but his aggres­
s i v e manipu, 
) a t i ci n s are 
made with his 
ri g h t, h i s  
's p e  a r a r m. 
The modern 
Ii a v a g e  too, 
t h o u g h  h e  
b e a r s  n o  
shield - which 
would be use­
I e s s against 
modern weap­
ons'- fires his 
m u s  k e t uni­
formly (in a 
double sense) 
from the right 
s h 0 U Id e r, 
sighting with 
his right eye; 
the sword also 
is wielded in 
t h e  r i g h t  
cussating 
while the 
nerve fibers, over the left side of the body; 
left brain presides over the right side. And 
functional differences in the two sides are connected 
with and contingent upon differences in the two hemi-
spheres. The left brain, in all right­
handed people, is more highly devel­
oped than the right brain. It is said 
that this greater development of the 
left brain in the right-handed is so 
because the heart, being on the 
left side of the body, sends its blood 
'with greater force and directness to 
the left brain.-_ It does send the blood 
more directly into the left side of the 
neck; but the fiow of blood at the 
base of the brain is so equalized in 
.the "circle of Willis," that the theory 
here stated' can hardly be accepted as 
concl1iSive. Besides, it is contradict­
ed by the cases of left-handedness 
(Which make up about four per cent 
of humanity) in which the heart is 
on the left side, precisely as with the 
right·handed. 
An extremely important anatomical 
consideration is that in right-handed 
people the "speech center' is situated 
in Broca's convolution, in the cortex 
of the left frontal lobe; while in left· 
handed people the speech center is in 
the same position, but in the right 
frontal lobe. Now it has been found 
that damage to Broca's convolution in 
the left hemisphere deprived the right­
handed man of speech, which is unimpaired in the 
left-handed man under the same circumstances; the 
left-handed man would 'luffer in the same way, were 
(Oontinued on page 268.) 
�tail of Parthenon taken with telephoto camera. h a n  d. These The effect obtained by ordinary enlargement of a detail in a photograph. 
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turn flow, the column starts to move I 
back toward the pump, and gains veloc· 
ity in this movement until the water 
reaches the level of the exhaust valve, 
which it shuts by impact. The result is 
that a certain quantity of burnt products 
of combustion becomes imprisoned in 
the cushion space F, and the energy of 
the moving column is expended in com­
pressing this gas cushion to a greater 
pressure than that due to the static head 
of the water in the elevated tank E T. 
Consequently, a second outward move­
ment of the column of water takes place, 
and when the water reaches the level of 
valve E, the pressure in the space F is 
once more atmospheric, and further 
movement of the water opens valve A 
by suction against a light spring, and 
draws in a fresh gaseous charge. If there 
were no friction, the water would fall 
to the same level as that from which the 
last upward motion started; but the 
amount of combustible charge drawn in 
is slightly less than this movement 
would represent. Once again the column 
of water returns under the elevated tank 
pressure and compresses the charge in 
the combustion chamber, which is then 
ignited at the moment of maximum com­
pression, and the same cycle of opera­
tions is repeated. 
The ignition is timed by a small ap­
paratus somewhat resembling an ordin­
ary engine indicator, which closes the 
electric ignition circuit at the point of 
maximum compression, an ordinary small 
battery, trembler coil, and sparking plug 
as are used in automobile practice. 
In starting the pump for the first time, 
compressed air is allowed to flow into 
the combustion chamber until the volume 
of air introduced is rather larger than the 
usual charge. The exhaust valve is then 
suddenly opened by means of a hand 
lever, and the escape of the compressed 
air permits a movement of the water col­
umn, which gives the cushion and suc­
tion strokes, and so draws in a fresh com­
bustible charge, which, when the current 
is switched on and consequently fired, 
starts the pump working regularly. When 
the pump is stopped in the usual way in 
regular work, it always stops with a fresh 
charge of explosive mixture present in the 
combustion chamber, so that it is only 
necessary to switch on the current and 
the pump is started up. This enables the 
pump to be set in motion from the switch­
board and without any preliminaries 
whatever. 
The pump has been severely tested, and 
is now in regular daily work at a large 
pumping installation in the Midlands, giv­
ing complete satisfaction. The absence of 
all complicated gearing such as exists in 
the ordinary explosion motor is an out­
standing feature, and guards the engine 
against breakdown, the only part that 
could fail being possibly a defective 
mushroom valve or spring. Wear 
and tear is also reduced to an insignifi­
cant quantity, and the troubles incidental 
to lubrication are overcome. 
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equal facility and efficiency for the com­
pression of air. 
The pump h,!-s been elaborately de­
scribed by the inventor In a paper pub­
lished in the ScIENTIFIC A.MERICAN Sup-
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RAPID TRANSIT BY BELT CONVEYOR, 
(Continued from page 257.) 
with transverse shafts which carry the 
driving wheels of the platform. The 
gradation in the rate of speed of the 
sections of the platform is secured by 
varying the diameter of these driv­
ing wheels, which are 8 inches in 
diameter for the 3-mile, 16 inches in 
diameter for the 6-mile, and 24 inches 
in diameter for the 9-mile platform. 
The driving wheels are covered with 
F Catalogue of F ree r:h::. B:o\. ree 
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rubber, as are the horizontal central 
guide wheels, and consequently the mo­
tion of the platform will be both smooth 
and silent. The successive sections are 
coupled together by means of links 46 
inches in length, and the coupllng pins 
are placed at the center, from which the 
curves of the abutting ends of the plat­
form sections are struck; consequently, 
the opening between the joints may be 
reduced to a minimum, and a smooth 
surface presented for walking, with no 
open spaces to bewllder or trip the pas­
senger. 
The passenger-carrying capacity of 
the moving platform is just double the 
maximum capacity of the present Sub­
way trains. A.ccording to the figures of 
the Public Service Commission, the total 
rush-hour ' capacity _ of the five-car local 
trains per hour is 22,500 and of the 
eight-car express trains 36,000, whereas 
the moving platform, according to their 
estimate, ,would carry 73,500 passengers 
per hour. They state furthermore that 
for all distances less than four miles the 
moving platform is a quicker and more 
convenient mode of conveyance than the 
present local train service and even 
quicker than the local ;Wd express serv­
ice combined, since a passenger may 
reach Times Square Station, from any 
local station south of Fourteenth Street 
(that is, supposing a moving platform 
were installed on a north and south ave­
nue) quicker by the movil'lg platform 
than by the local and express trains of 
the present Subway. 
In conclusion, however, we would 
sound a note of warning with regard to 
the possible interference of any moving 
platform subway' that may be built with 
any future extens�ona Qf the 'Present 
Subway. In selecting the route, care 
should be taken to choose a location 
where the moving platform subway will 
not block any of the future through lines 
which must ultimately be built on 
practically every avenue in New York 
city. • •• 
Why Are We Right-Handed., 
(Concluded from page 261.) 
the lesion o n  the right side. . The hand 
and arm centers in the brain are inti­
mately linked in the cortex with the 
speech centers. And certainly Crichton 
Browne is correct in the inference that 
the preferential use of the right hand 
and arms in voluntary movements is due 
to the leading part taken by the left 
brain. "We could not get rid of our 
right-handedness, try how we might; it 
is woven in the brain." And this, I be­
lieve, is the conclusion to which we must 
scientifically arrive. "In the curious dis­
ease aphasia, in which one forgets words, 
the lesion lies in Broca's convolution; 
one cannot ·say cup, for example, though 
one sees a cup; but when the right hand 
touches the cup, the patient at once ut­
ters its name. 
Here one reflects: In the process of 
evolution, did the her.rt tend to be on 
the left side, and the left brain tend to 
greater development, because the right 
hand came to be the most used? Or did 
the right hand come to be 'most used, 
because of these heart and left-brain phe­
nomena? I itm, for my part, of the for­
mer opinion; the heart on the left side, 
and the greater left-brain development, 
are effect rather than cause, coming 
gradually to pass as man, in the strug­
gle for the survival of the fittest, found 
right-handedness more and more advan­
tageous. 
Of 'course, there are professions and 
trades in which a certain amount of am­
bidexterity is essential. For example, 
the pianist, in playing the fugues of 
Bach, must produce with the left hand 
almost the same tones as does the right, 
and has to work a little harder too, for 
the bass notes of the piano are more 
thickly wir,ed than the treble. A certain 
amount of ambidexterity is essential in 
the surgeon. Yet this gift has its disad· 
vantages, withal; as when a colleague 
·skilled in this way admitted to me that 
befo>re doing a thing he wasted appre-
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�������������������==���������==���� ,.---... -----'" I tigate this question with �Ollle thorough­ciable time in wondering which hand he 
should employ. But it is rarely really 
essential that such ambidexterity be ac· 
quired. 
Finally, it may be objected, in favor 
of general education in ambidexterity: 
Suppose one loses his arm, and that such 
an unfortunate be a clerk, who must 
earn his living by writing. Such con· 
tingencies are almost as rare as the 
famous one by which Mrs. Brown justi· 
fied to her husband her junk·shop pur­
chase of a brass sign stamped "John 
Jones, Undertaker." "Our daughter will 
soon be of marriagable age; she may 
marry an undertaker whose name may 
be Jones, possibly John Jones; think 
how handy the sign will then be." In 
those rare cases of right·handed mutila­
tion there will in time follow, through 
education and practice, an adequate de· 
� P;�peiian 
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velopment of the right brain, just as if Window screens filled with this ma­the unfortunate had been left·handed. 
terial will last a lifetime without 
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Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a 
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the construction of a 100-mUe wlreleas telegrapb outOt 
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from 
ness, as the method of treatment itself 
may, conceivably, introduce variations 
from the rule. Steel of uniform compo· 
sition is wanted. An ingot cast by the 
hot-top process was investigated as to its 
composition. The average carbon con­
tent should' have been 0.25 per cent. By 
taking samples along the axis, all but 
one were found to contain carbon in per­
centages running from 0.22 per cent to 
0.25 per cent. The exception was close 
under the tail of the pipe. Its carbon 
percentage was 0.41 per cent. Similar 
results were found for sulphur and phos· 
phorus. Thus they existed in the segre· 
gate in percentages about three and one· 
half or four times what they did below it. 
••••• 
EGGS OF CURIOUS FORMS. 
(Continued from page 263.) 
side the extinct Madagascar bird, the 
Epyornis, which measured more than 
thirty inches in its smallest circumfer· 
ence . 
The smallest birds' eggs are those of 
the minute species of humming birds, (Concluclecl from page 962.) 
remains that by doing so Riemer has 
been able to demonstrate his success in 
pipe elimination on a considerable and 
commerdal scale. A large number of 
steel shafts, the steel for which was made 
by this process and with which the dis­
card was kept at 10 per cent or less, have 
successfully passed the British Board of 
Trade requirements. Indeed, a reference 
to Fig. 1 shows an ingot, treated by this 
method, in six transverse slabs on the 
right and left. The slab shown on the 
upper left hand came from near the top 
of the ingot. The longitudinal slab to 
the right of the center of the figure is 
from another ingot treated' by the same 
hot· top procedure. The inconsiderable 
depth of the pipe seems pretty evident. 
It extends perhaps 10 per cent of the total 
length. But the actual percentage of 
steel involved is evidently much less 
than 10 per cent of the total. 
Made of an alloy containing over 90% 
pure copper-it is Weather-proof­
Climate-proof- Rust-proof and 
Wear-proof. 
MUNN & CO., Inc., 361 Broadway, New Y ork which are smaller than the eggs of cer­
tain kinds of tropical beetles. But tOe 
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common cuckoo lays the relatively small· 
est egg. That is to say, while the jack· 
daw and the cuckoo are about equal in The color of Pompeiian Bronze 
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Size 6;( x 9;( Inches. 403 pages. 1,788 IUnstrations. larger than the latter's. The fact that 
The value of this material for use in 
sea shore and lake side cottages 
cannot be over-estimated. 
If you are going to build. or re .. 
screen, specify 
Pompeiian Bronze 
Ask your dealer for Pompeii an 
Bronze. Specify and insist on it for 
all the screens you order. All sizes of 
mesh, all weights. Most Hardware 
Dealers have it. If yours hasn't, don't 
take any other. Write our nearest branch. 
We'll supply you direct and guarantee a 
satisfactory purchase. 
CLINTON WIRE CLOTH COMPANY 
Factory, CLINTON, MASS. 
Bo.loD New York Chicago Sau Fraucilco 
ELECTRICAL MOTORS. - THEIR 
Construction at Home. SOIENTIFIC AMERICAN S(TP­
PLEMENTS ":i'l\: "61. "6", 641. Price 10 cents 
'{-�r'lt Bitr.:�d all �':.�e93�J.any, 361 Broadway. New 
EVERYone Is & lelt.-eon .. talned mtnlature light 
works. 100 to 2000 candle 
power. Costs less thAD 
kerosene. 
Abllolutely aate 
Very brilliant 
Powert\J1 
and 8teady. 
E-reryOv�";."''& ."':;.r:::aUd. 
Agents wanted. Catalog 
free. Write tc-day. 
The Beat Light Co. 
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Price, $2.50, pOtltpaJd rIS is a collection of t,788 specially made illus­
trations of different mechanical movements, 
accompanied by appropriate descriptive text. 
It is practically a dictionary of mechanical 
movements, powers, devices and appliances and 
contains an illustrated description of the greatest 
variety of mechanical movements published in any 
language. This work covers nearly the whole range 
of the practical and inventive field, and is of much 
value to inventors, draugbtsmen. mechanics, en­gineers and all others interested in any way in the 
devising and operation of mechanical work of any 
kind. The book is divided into eighteen sections or 
chapters, classified under the following heads: Me. 
chanical Powers, Transmission of Power, Measure­
ment of Power, Steam Power, Steam Appliances, 
Motive Power, Hydraulic Power and Devices, Air 
Power Appliances, Electric Power and Construct�on, 
Navigation and Roads, Gearing, Motion and DeVices 
Controlling Motion. Horological. Mining, Mill and 
Factory Appliances, Construction and Devices, 
Draughting Devices, Miscellaneous Devices. 
Mechanical Appliances 
Mechanical Movements and 
Novelties of Construction 
By GARDNER D. B1SCOX, M.E. 
Size 6;( x 9)( Inches. 396 pages. 970 lUustralions. 
Price, $2.50. postpaid T1IS book, while complete in itself, is in fact a 
continuation of the preceding volume. The 
author presents to the reader, information reo 
garding nearly all conceivable devices for 
?roducing motion or accomplishing mechanical reo 
suits. The machines illustrated and described cover 
an immense field and have been carefully selected 
to supply the needs of those seeking either l;l"eneral 
or special information. This work contams 970 
large and specially made illustrations of mechanical 
movements and devices, fully described and ar­
ranged in twenty-three chapters, under the foU,?w, 
ing heads: Mechanical Power .. Lever, Transmission 
of Power, Measurement of Power-Springs, Genera­
tion of Power·Steam, Steam Power Appliances, 
Explosive Motor Power and Appliances, Hydraulic 
Power and Appliance,., Air-Power Motors and Ap· 
pliances, Gas and Air-Gas Devices, Electric Power 
and Devices, Navigation Vessels anil Marine Appli. 
ances, Road and Vehicle Devices, Railway Devices 
and Appliances, Gearing and Gear Motion, Motion 
and Controlling Devices, Horological Time Devices, 
Mining Devices and Appliances, Mill and Factory 
Appliances and Tools, Textile and Manufacturing 
Devices, Engineering and Construction, Miscellane­
ous Devices, Draughting Devices, Perpetual Motion. 
SpeCl'aI Offer' These two volumes sell for 
• $2.50 each, but when both are 
ordered at one time, we send them prepaid to any 
address in the world on receipt of $4.00. You save $1.00 by ordering the two volumes at one time. 
MUNN &: COMPANY, Ine., Pnbllsbers 
361 Broadway, New York 
We have in Figs. 2 and 4 two views of 
the gas furnace. There is an eye at the 
top which facilitates movement of the 
apparatus. Through two pipes-seen to 
advantage in Fig. 4-the gas and air 
enter. The air is under pressure. In 
cases where it seems desirable to do so, 
the furnace may be employed as a means 
of heating the top of the mold prepara­
tory to teeming the steel into it. The 
apparatus may then be let down until 
its lower edge is well inside the mouth 
of the mold, when the pouring of the 
steel may be performed without removal 
of the furnace. There is thus ample op· 
portunity to begin action without delay. 
However, it is regarded as important to 
have not only prompt application, but an 
intense heat at once. This requirement 
is met by preheating both gas and air. 
In fact, heat may be applied in such in· 
tenSity as to raise the temperature of the 
top of the ingot above the point of fu· 
sion. It has been found unnecessary to 
prolong the treatment until solidification 
is completed. This is a favorable item, 
as thus the apparatus is released for 
other service, to which' its portable char· 
acter makes it applicable. In Fig. 4 the 
furnace is in operation heating the head 
of a 50· ton ingot. It will be understood 
that in this view the bulk of, the mold 
is invisible. The naked flames play upon 
the metal at the top of the ingot. The 
preheating of the top of the mold tends 
not only to conserve the heat of the mol· 
ten steels, but also to prevent heat loss 
by conduction from the gas flames. The 
furnace is being used in Fig. 2 for the 
purpose of preheating. However, the in· 
got is, in this case, said to be present. 
----------------------------------- -- ---�--------� 
Now in all procedure for the elimina­
tion of the pipe, we must not reach final 
conclusions as to their success without 
inquiring as to the segregation. The seg· 
'regation is a locality where the steel has 
an excess of carbon, sulphur, phosphorus, 
etc., beyond the average contained in the 
ingot as a whole. Ordinarily, it should 
be removed. As it is usually located near 
the tail of the pipe, it may be disposed 
I of by cropping the ingot a little below that point. However, It Is well to Inves· 
, 
The wonder­
fully light and elastic touch of 
the UNDERWOOD enables the operator to 
maintain a high average speed with least effort. 
And the inbuUt rapid Escapement Mechanism of 
The Underwood Typewriter 
The Original "Visible Writing" Machine 
permits of more speed than any other typewriter can accommodate. 
Highest speed possibilities, combined 
with maximum durability, make the 
UNDERWOOD the most economical 
of all typewriters. 
WR'TE FOR DESCR'PT''fE UTERATVR� 
showing the special adaptability of the UNDER· 
WOOD to any kind of work which you may 
·equire of a typewriter. 
(Incorporated, 
New York and Everywhere 
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the cuckoo is wont to deposit its eggs 
in the nests of birds which are usually 
much smaller than itself doubtless ac­
counts for this. The relatively largest 
egg is laid by the kiwi, a strange, wing' 
less New Zealand bird. The egg is no less 
than five inches long, although the ex· 
treme length of the bird itself is only 
twenty-seven inches. 
Reptiles' eggs are not very attractive 
objects. In the case of crocodiles and 
many kinds of tortoises they are pale­
colored or white, and resemble those of 
birds in shape. But the egg of the 
gopher tortoise is remarkable for its com­
plete roundness. It might well be mis­
taken for a golf ball! Many snakes' eggs 
are soft-skinned, brown as to color, and 
look for all the world like a number of 
new potatoes. 
The eggs of fishes are usually small, 
soft, and inconspicuous. The most re­
markable point about them is the ex· 
traordinary number laid by the individ­
ual. A single cod, for example, lays as 
many as nine million eggs. But a strik· 
ing exception to this piscine rule of nu· 
merous inconspicuous eggs is seen among 
the sharks and their allies. These "tigers 
of the sea" lay eggs which are large in 
size, few as to numbers, and deposited 
Singly instead of in masses. These eggs, 
of which several examples are shown in 
the accompanying photos; are known to 
fisherfolk by such names as "pixy 
purses," "fairy purses," or "mermaid's 
purses." They consist of a dark-COlored, 
leathery envelope, and are usually 
adorned with frills, horns, or long twist­
ed tendrils. These appendages serve the 
purpose of keeping the egg case sup­
ported among the branches of seaweeds, 
thus preserving the embryo from the 
damage it would sustain were the 
"purse" carried hither and thither by 
the waves. 
Amphibians-frogs, newts, and the like 
-lay fish. like eggs' without exception. 
The Surinam toad, however, has a re· 
markable way of dealing with the eggs 
when they are laid. The male takes the 
eggs one by one, and imbeds them in the 
soft skin of the female's back, each egg 
in a separate cell. Here the eggs reo 
main, being carried about by the femal€', 
until the young toads hatch. There may 
be as many as one hundred and twenty 
cells in the back of a single individual. 
although from sixty to seventy is the 
more common number. 
The egg-laying habits of the "midwife" 
frog of Europe are almost equally curi­
ous The eggs are deposited by the fe­
male in the form of long chains, which 
may be upward of a yard and a half in 
length. These chains are taken by the 
male and wound around his legs and 
(Ooncluded on page 210.) 
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